A new mounting technique for perfusion of isolated small arteries: the effects of flow and oxygen on diameter.
There is at present no suitable technique available for performing pressure-flow studies in isolated small arteries (i.e., less than 500 microns), in which the effects of flow and pressure on artery dimensions can be studied independently. A new mounting technique is presented in which the ends of a vessel segment are cemented to the inner surface of two cannulae, with a tip diameter slightly larger than the outer diameter of the vessel, using two-component human fibrin glue. By means of this technique the pressure drop over the cannulae can be made small. First the effect of the glue on constrictive properties is studied. The glue used has no significant influence on the norepinephrine dose-response relation or on the relaxation in response to 1.0 microM acetylcholine. Small mesenteric arteries of the rabbit with outer passive diameters (at zero pressure) of 315 microns (+/- 22 microns SEM) are studied with this method. The effects of flow (shear stress) and oxygen are investigated (vessels are preconstricted (30%) with norepinephrine (1-2 microM)). The flow range used resulted in shear stresses between 0 and 290 dyn.cm-2, a range including values found in vivo. There is a significant (P less than 0.001) decrease in diameter when flow is increased, and hypoxia (pO2 less than 30 mm Hg) augmented the preconstriction with norepinephrine (P = 0.002). The flow effect and the oxygen influence are independent of each other. These results are similar to our previous findings in the femoral artery of the rabbit (diameter about 1200 microns).